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@ Bleach catalyst composition, manufacture and uae ttiereof In detergent and/or bleach compositions. 



(g) Bleach catalyst composition in the form of non-fnat}le composite granules. Each granule is free from 
easily oxidisable organic materials and comprises a manganese complex catalyst: optkMially an Inert 
salt and a binding agent 
Detergent compositions comprising such granules have good peroxide and enzyme stability. 
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„n« h"^ ^ ^^^'^ compositions. More partioilarly. it relates to bleach catalyst com- 

positions comprising a nianganese-complex as the active bleach catalyst in a form that are SiteSTfcr^ 
n or w,th a detergert an<J/or bleach composition. The invention also relates to a process manuTact^^ 
the compositions and alao to detergent and cleaning coa,positlon. containing said bleach cTtlJ, «S 

h(«Jh-!"c '"«"9«"«««-«""P'«e8 are known as effective catalysis lor enhanang the activity of peroxygen 
o^L!^.„r "'«"9''"«««^'"«>nate complexes are describ«l in EP-a:o.237.111. mangTes^b" 

i^frSZ^fT: '"'^ I" ^P-'^0-392.=93: manganese-polyol complexes are'dl^^^ 
rJ«^^^ • "r?^"" «««'y»«». The peroxygen bleaches which can be catalysed by man- 

- ---i 

In contrast to the so-called bleach activators or bleach precursors which function by a perhydrolysis re- 
l^^J!^""^"" Peroxideora source Of hydrogen peroxide sucTas^ium 

perborate or sodium percarbonate. forming a peroxyacid In situ, these manganese^omplexes are true cata- 
lysts wh«h catalytically enhance-the perfofman6e of peroxygen bleaching agents. Whweas the amounted 

clnitr.'l^hr.K "^ITJ!!^ ""^^^ '='*^"'"9 compositions a.e in the order of per- 

cent by we ght. the effective amounts of manganese-complex bleach catalysts needed in such compoaittons 
are norrnaliy ,n the onler of hundredths of a pereent. I.e. in quantities that a« much lower tha^S p^ 
cursors by a factor of a hundred. Not only would accurate dosing be very difficult at this very low dosage but 
a! , : would be difficult to achieve a homogenMus dialribution of the catalyst throughout the detergent com- 
po ,on; a homogeneous distribution is essential for a consistent performance of each individual component 
withm a detergent composition when used in the wash. wmponem 

. . ' "»"9»n«««^P««x (hereinafter alao i«tarred to as 'bleach catalyst" or simply 

cata^ysO »h« !»«• detwgarrt ftormiHatlon could result In a very good distribution, but also vrauld involve 
direc^oontac^ between the catalyst and other powder ingredients such as the peroxygen bleaching agent e.g. 

JL» 'T^"'*' detergent; and enzymes. This could result in a reduction in tt^ 

amount of individual components present by. for example, peroxide formation and redox reactions 

Mixing pure crystals of the catalyst with a particulate detergent product may also introduce interactions 
with surrounding Ingredients with consequent losses of active componante. Moreover, in order to avoid seg- 
regation, the crystals of catalyst should have approximately the same size distribution as the rest of the prod- 
uct. However, crystals as big as the average detergent powder particle, say about 0.5 mm. woUd be vlaible 
as darK spots. (Manganese complex crystals are generally-coloured). Another reason why cryst^ of this size 
would not be acceptable is theirnumber. At a dosage level of say fifom 0.02 to 0.08% by weight the number ot 
the composition, crystals in the product would be loo low to obtain a good distribution over the product 

Hence pure catalyst material cannot normally be dosed as such to detergent powder compositions because 
of the very low dosage which makes it difftoult for accurate doeing and homogeneous diairfbution, aa wail aa 
ror composition storage stability reasons. 

In order to overcome the storage-stabfllty problems it has been suggested to provide the catalyst in ag- 
glomerated form. ' ^ 

^5*'^'l*'^*"^'^'»'*»^'«*"»'""«'«*^«te«''w»hforu8eta 
m eP-A.0.072.16e (Procter & GamUe) and in EP-A-0. 124.341 (Procter & Gamble). However, apart from dis- 
dosing agglomeration in general terms and disclosing the possibility of using various organic carriers and ma- 
trixes of water-soluble or waler-dispw«ible inorganic salts, there is no specific disdosuie of an aggtomeiate 
composition in EP.A-0.072,166. EP-A.0.124.341 only disdoses agglomerates of iron-complexes with all aorta 
•a OT matenals. 

The present invention is particularly concerned with an exceptionally highly reactive manganese complex 
catalyst as described in European Patent Spedf tcation No's 458 398 and 458 397 especially those of the fol- 
lowing general formula (A): 



25 



30 



35 



55 




L Mn-:— X -^Mn L 



(A) 



wherein Mn is manganese which can Independently be in the III or IV oxidation state; 

X is independently a coordinating or bridging species selected from the group consisting of HjO. O^^, 02-. 
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-OH. HO2-. SH-. S2-. >SO. Cr. SCN-, N,-, N3-. RSO3-, RCOO". NHa" and NR,. with R bein9 H. alkyl. ary<. both 
optionally sul)stltuted. and R^COO. where R^ Is an alkyi. or aryl radical, both optionally substituted; 
L Is a ligand which is an organic nKslecuie containing a number of nitrogen which coordinates via all or some 
of its nitrogen atoms to the manganese centres; 
5 2 denotes the charge of the complex and is an integer which can b positive or negative; 

Y is a monovalent or multivalent counter-ion, leading to charge neutrality, which is dependent upon the charge 
z of the complex; and 
q =«/ [charge Y]. 

Preferred manganese-complexes are those wherein X Is either CH3COO- or 02- or mixtures thereof, most 
10 preferably wherein the manganese is in the IV oxidation state and X is O^-. Preferred ligands are Ihose which 
contain at least three nitrogen atom and which coordinate via three nitrogen atoms to one of the manganese 
centres, and preferably are of a macrocydlc nature. Particularly preferred ligands are those of formula: 

wherein t is an integer from 2 to 3; s is an integer from 3 to4: q is zero or one; R^ and R2 are each independently 
selected from H, alkyl. aryl. both optionally substituted; and R^ is independently selected from hydrogen, alkyl. 
20 aryf. both optionally substituted and. in particular. 

(1) 1.4J-trimethyi-1.4,7-triazacydononane. (Mej-TACN), and 

<2) 1.2.4,7-tetramethyl-1,4,7-triazacydononane. (Me4-TACN). 

The type of counter-ion Y for charge neutrality is not critical for the activity of the complex and can be se- 
lected from, for example, chloride; sulphate; nitrate; methyisulphate; surfactant-anions, such as the teng-chaln 
25 alkylsulphates. alkyisulphonates. alkylbenzeneeulphonates, tosylate; trifluormethylsulphonate; perchtorate 
(C 1 04"). BPh4- and PFe", though some oounter-k)ns are more preferred than othere for reasons of product prop- 
erty and safety. 

Consequently the preferred manganese complexes usable in the present inventk>n are: 

(I) [ (Mej-TACN) Mn*v (^i-O) aMn^' (Mea-TACN) J ^ {P^Ciz 

(II) [ (Me^TACN) Mn«v {prO) ,|^n»v (Me4-TACN) ] ^ {PFOi 

(III) [ {Me,-TACN) Mn'» fti-O) (k-OAc) jMn" (Mes-TACN) ] ^ (PFe-)2 

(IV) [ (Me4-TACN) Mn" (ji-O) (^.OAc) jMn*" (Me4-TACN) ] ^ {P^Ch 
which are hereinafter also abbreviated as; 

(I) [Mn•VJ(^.0)3(Me5-TACN)J(PFe)2 

(II) [Mrfv^ (^-O), (Me4-TACN)2] (PFJa 

(III) [Mn'"2 (^l-0) (^l-OAC)2 (Me3-TACN)2l <PFe)2 

(IV) [Mn'Oj (|i-0) (|i.OAC)2) {Ue^^CHhl {P^t^ 
it is believed that for complex (I) the structural formula is as given below; 

40 



45 



50 




The present invention is also concerned with noononudear manganese complex catalysts having the for- 
mula. 

[LMn^(OR)^]Y, 

wherein Mn is manganese in the 'i'4 oxidatk>n state; R is a Ct-C^o radical selected from the group alkyl, cy- 
cloalkyl, aryl. benzyl and radical combinatktns thereof, at least two R radicals may also be connected to one 
another so as to form a bridging unit between two oxygens that ooonjinate with the manganese; 

3 
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L is a Hgarrd selected from a Cs-C^ radical having at least 3 nitrogen atoms coordinating with the manganese; 
and 

Y is an oxidatlvely-staWe counterion dependent 

Preferred complexes are those in which L Is selected from 1.4,7-trimethyl-1,4,7-trlazacydononane and 2- 
5 methyi-1 ,4.7-trimethyi-1 .4.7-triazacydononane; and R is a Ci alkyl. 

Such mononuclear complexes are further described in Applicants copending US Patent Application 07/798 

396. 

Other nrwnonuclear manganese complex catalysts are of interest are those of formula: 

[L MnX^y^ 

10 wherein Mn can be either in the II. Ill or IV oxidation 3tate; each X independently represents a coordinating 
species with the exception of RO-. such as Cr. Br*. T. F", NCS", N,", 1,^ NH3. RCOO", RSO,". RSO4- in which 
R IS alkyl or aryi. both optionally substituted. OH". O,^. HOO". H2O. SH. CN". OCN". 84^ and mixtures thereof; 
p IS an integer from 1 -3: z denotes the charge of the complex and is an integer which can be positive, zero or 
negative; Y is a counter-Ion the type of which is dependent upon the charge z of .the. complex; q « ^[charge 

15 Y]; and L Is a ligand being a macrocylic organic molecule of the following formula: 

wherein t is 2; s is 3 and R\ R2 and R> can each independently be H, C,-C, afkyi, or aryl. both optionally sub- 
stituted, ' 

Such mononuclear complex catalysts are further described In AppllcanTs copending British Patent AddII- 
20 cation 9127060.3. 

For these highly reactive manganese complex catalysts (hereinafter also referred to as 'bleach catalysr 
or simply "catalyst^ the problems with respect to incorporation in detergent and/or bleach compositions are 
much more serious in that it is dafinitaly not possible to incorporate the pure catalyst material as such In de- 
tergent or cleaning powder compositksns. because of: 
25 i) the stll lower dosage which makes it more difficult for accurate dosing and homogeneous distributton; 

and furthermore:- 

ii) increased peroxide Instablity upon storage; 

ill) increased enzyme instability upon storage: 

iv) catalyst instability upon storage; and possibly also 
30 v) instablity of other detergent Ingredients, such as fluorescent agents, fragrances and the like. 

The catalyst of the preferred type must therefore, necessarily be presented in the form of either an ag- 
glomerate or a granule. Experiments however have shown that It is not easy to formulate a sattef^ctory bleach 
catalyst composition in granuated form that will meet the requrements of good storage stabOlty. combined with 
good mechanical strength and fast delivery of the active catalyst to the wash. One of the main problems lies 
35 in the Incompatibility of the catalyst with most conventtonai binding agents. Another problem is that agglom- 
erates do not normally give suff teient protection to satisfectorily avoid peroxkle instability. 

A bleach catalyst compositfon comprising a manganese complex as the active bleach catalyst in a form 
that will meet the above requirements and is, therefore, suitable for use In or with a detergent and/or bleach 
composition has now tieen found. 
40 Accordingly the Invention provides a bleach catalyst composition In the form of non-friable composite gran- 

ules, characterised in that each individual granule is free from easily oxidisable organic materials, especially 
primary and secondary alcohols and these easily oxidisable organic materials are present at levels of less than 
1% by weight of the granule, and comprises a uniformly distributed mixhjre of from 0.5-8%. preferably from 2- 
5% by weight of a manganese complex catalyst, from 0-90%. preferably from 50-90% by weight of an inert 
« salt selected from chlorides, carbonates and mixtures thereof, and from 5-91%. preferably from 5-30%, by 
weight of a binding agent selected from the group of water-soluble non-oxidisable polymers, alkalknetai sUt- 
cates and saturated fatty ackj/soap mbctUBS. and mixtures thereof. 

Preferably the binding agent should have a nrwltlng point of above 30*»C. 

A preferred inert salt la sodkjm cartMnate. preferably in the form of so-called light soda ash' as commer- 
so daily available. A praferred binding agent is sodium silkiate. preferably alkaline sodium siltoate having 
SiOjiNajO ratio of about 1.5 to 2.5. particularly about 1.8 to 2.2. I^n -oxidisable polymers usable herein are 
non-celluloste homo-or oo-pdymeric materials of relatively low nMlecular weights of from about 500-10000. 
such as for example polyvinyl pyrrolMone (PVP), pdyethyleneglycol (PEG), polyacrylates (FWA) and maleata- 
acrylate copolymere (CP). 

S9 Preferably the catalyst within the granules is of an average particle size as smail as possible preferably 

below 200 ^m for proper distributk>n and to ensure fast delivery of the catalyst to the wash, though too small 
particles may cause handling problems during the granulation process. A preferred and optimum catalyst par- 
ticle size is within a range of between about 50 and about 1 50 pm. 
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Primary catalyst particles larger than 1 50 jun may give distribution problems and are more difficult to gran- 
ulate, whereas partides smaller than 50 ^m may cause handling problems and excessh^e granule coloration. 

if desired the granules may be further provided wit h a coating layer of a non-oxidisable water-soluble ma- 
terial which may or may not be the same as the binding agent. 
5 By coating the storage stability is only marginally improved, but the granulate colour may be further im- 

proved. 

In a further preferred embodiment the granules are provided with a surface powder coating. This powder 
coating comprises a very fine flow-aid particulate material with n^n partide size of less than 20 ^m, prefer- 
ably less than 15 \xm, and may amount to from 2% to about 10% by weight of the total composite granule. The 
10 powdered coating material must be dispersible in water and can be organic or inorganic material which should 
retain its powder character when subject to prolonged storage conditions. It can be crystalline or amorphous 
in character, the only requirement being that it promote flow of the coated particles. Preferably crystalline ma- 
terials should have a cubic, rhombic or other uniformly dimensioned crystalline habit Non-crystalline materials 
should preferably be in spherical form. Suitable flow-aid materials usable herein are for example fine silica, 
talc, smectite clay minerals and synthetic sodium aluminosiiicatea, such as those identified as zeolites, e.g. 
zeolite A. The flow-aid powder coating also aids in controlling the granule growth during manufacture. 

Alternatively the flow-aid powdered material can be embedded in the coating layer, which Is fbund to have 
the advantage of Improving the whiteness appearance of the granulate. 

Granule growth control is necessary since one should aim at granules of the same approximate size and 
20 bulk density as the main detergent or deaning powder into which they are inoorporated so as to avoid segre- 
gation by percolation or segregation by floating. 

Percolation, bringing the bleach catalyst composite granules to the bottom of a detergent powder batch, 
pack etc., may occur during and after mixing by vibration, handling and aeration, and wll specif toally happen 
with too small and too dense granules. 
25 Ftoating wil happen specifically with granules which are too large and too light Both phenomena shoukl 

be avoided, because they introduce errors in anK)unts dosed to a washing machine. 

Depending on the use. the density of the granules of the catalyst compositton can be varied at wUI. With 
a catalyst granule/base detergent density ratio of between approximately 0.8 and 1.2 very little segregatton 
(CV < 5%) would occur for catalyst granule sizes deviating not more than a factor of 1 .2 from the base partk:le 
30 size. In other words, for equal bulk density (BD) and a base mean partide size Dm of 500 pm, one should aim 
at a catalyst mean granule size Dm of 420-600 ^m. 

The BD and granule size can be controlled via the oompositton, the process condittons or both. 
The bieach catalyst compositton of the Inventton can be prepared by any of the conventtonat and known 
granulation technkiues, such as using a pan-granulator, fluid ised bed. Schugi mbcer, Lddige ploughshare mixer, 
35 rotating drum and other low energy mixers; by compactton. induding extrusion and tabletting optionally fol- 
lowed by pulverising and grinding: and by a high shear-energy process using a high-speed mixer/granulator 
equipment having both a stirring actton of high energy and a cutting action. Examples of such high-speed mix- 
er/granulator equipment are the Fukae (Trade Mark) FS-G mbcer manufactured by Fukae Powtech Kogyo Co. 
Japan. Other mixers usable in the process of the invention indude the Otosna (Trade Mark) V series ex. Dierks 
40 & Sohne. Germany; the Pharma matrix (Trade Mark) ex T K Fielden Ltd England; the Fuji (Trade Mark) VG- 
C Series ex Fuji Sangyo Co. Japan; and the Roto (Trade Mark) ex Zanchette & Co. S.r.l. Italy. 

The invention also provides a detergent bleach compositton comprising non-friable composite granules 
containing a manganese complex catalyst optionally an inert salt and a binding agent. 

The detergent composition according to the inventk>n may further contain Ingredients conrvnonly present 
45 in such compositions. They indude surface active materials including soaps, synthetic ankinic, nontonic, ca- 
tionic and zwitterionic detergent surfactants preferably present in an amount from 0.5 to 50% by weight 

If the compositton contains both anionic and nonionic surfactant it is preferred that the nonionic surfactant 
is present in excasa amount Other ingredients Indude deteigency bulders such as alumlnoatilcates In partic- 
ular zeolites, e.g. zaoilta A, B, C, X and Y types as well as zeolite P as described in EP 384 070; and predpitatlng 
50 buildera such as sodium orthophosphato and sodium carbonate. Such builders are preferably present in an 
amount from 5 to 80% by weight Other typteai ingredients indude enzymes, fluorescent agents, multifunctional 
polymers. stabSlsIng agents such as ethylene diamine tetraacetate (EDTA) and the poiyphosphonic ackj der- 
ivathfes (e.g Oequesf^. 

Such detergent compositions comprising the non-friable composite granules can be used to bleach stained 
55 substrates by contacting the substrate in aqueous medium with the detergent compositton. 
The invention will now be further Qlustrated by the following non-limiting examples. 



5 
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EXAMPLES 

Preparation of manganese cotnpiex compound (I) 

Stepj: SYNTHESIS OF [Mn'", (ji-O), (n-OAc), (Me3-TACN)J (0104)2 • (HjO) (V) 

All solvents were degassed (first a vacuum was applied over the solvent tor 5 minutes and subsequently 
argon gas was introduced; this procedure was repeated three times) prior to use (to exclude all oxygen which 
oxidizes Mn" to Mn^ and causes the formation of MrfvOj). 

The reaction was carried out at room temperature, under argon atmosphere, unless otherwise stated. 

In a 25 mi round-bottomed flask, equipped with a magnetic stirrer, 500 mg (2.91 mmd) 1,4,7-trimethyi- 
1 .4.7-triazacyclononane was dissolved In 15 ml ethanol/water (85/15). This gave a dear, colourless solution 
(pH >11). Then 0.45 g (1.80 mnr>ol) Mn^'OAcj. 2aq was added and a doudy. dark brown solutten was obtained. 
After the addittan of 1.00 g (7.29 mmol) NaOAc.3aq. the pH f^ll to 8. About 15 drops of 70% HCIO* solution 
were added to adjust the pH of the reactton mixture to 5.0. After addition of 1.50 g (12.24 mmoi) NaC104. the 
colour of the reaction mixture changed from brown to red within about 30 minutes. After the reaction mixture 
was allowed to stand for one week at room temperature, the product predpitated in the form of red crystals. 
Then the precipitate was filtered overa glass filter, washed with ethanol/Water (85/15) and dried in a dessksator 
over KOH. 

Step 2: SYNTHESIS OF [Mn'v^ (^-0) 3 (Mej-TACN) J (PFe) 

In a 50 ml round-bottomed flask, equipped with a magnetic stirrer, 661.4 mg of (V) (0.823 mmd crystals 
were pulverised, giving a purple powder) was dissolved In 40 ml of an ethanol/water mixture (1/1). After a five- 
minute ultrasonic treatment and stirring at room temperature for 15 minutes, all powder was dissolved, giving 
a dark-red^oiAred neutral solution. 4 ml of triethylamine was added and the reactk>n mixture turned to dark- 
brown colour (pH >11). Immediately 3,55 g (21.12 nvnol) of sodium hexafluorophosphate (NaPFj) was added. 
After stirring for 15 minutes at room temperature, in the presence of air, the mixture was f fltered removing some 
manganese dioxide, and the fDtrate was aflowed to stand overnight A mixture of MnOa and red crystals was 
formed. The solkis were collected by filtratwn and washed with ethanol. The red crystals (needles) were iso- 
lated by adding a few ml of acetonitrie to the filter. The crystals easily dissolved. whSe MnO.. tnsolubie in acet- 
onitille. remained on the filter. Evaporation of the acatonltrfle solution resulted In the product as red ftocks. 

In the Examples which follow, the testa and base powder oompoelttons used were: 

Experimental storage teats 

Storage experiments were carried out In open plastic cups containing a sample of 20 g detergent powder. 
The cups were stored under well controlled conditions, Le., 20*^/65% RH or 30'»C/60% RH. In addition dosed 
cups were stored at 30»C. As a functton of time cups were taken out from the storage room and analysed for 
peroxkie and/or active catalyst content 

Bleach tests 

Bleach experiments were carried out in model experiments, using 2 litre demlneraiised water, TMO^'C, 
time=15 minutes, and pH^iO.S (maintained using NaOH). 

Tea-stained test-cloths were used in the bleach experiments and the reflectwn was measured before and 
after the experiment 

The bleach values obtained after storage of the detergent powder with the manganese-complex catalyst 
granules were compared with the corresponding bleach value of an experiment carried out with a sample of 
pure crystalline manganese-complex catalyst. i.e. not in the form of an agglomerate, granulate. 

The catalyst used in all experiments was manganese-complex compound (1). 
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Base powders used in the Experiments 








Base powder Composition (% by weight) 


A 


B 


C 


5 


sodium aikytbenzenesulphonate 


6 


7 


7 




Nonionic ethoxylate {3BO*7BO) 


7 


10 


10 




Soap 


2 


2 


2 


10 


Zeolite 


24 


27 


27 




Maleic acid-acrylic acid co-polymer 


3 


4 


4 




sodium carbonate 


9 


13 


a 


IS 


sodium sulphate 


24 








sodium perborate monohydrate 


15 


15 


20 




enzyme 




1 


1 


20 


TAED (tetra>acety1 ethylene diamine) 




6 


6 




Minors (salts) * moisture 


10 


15 


15 



25 Example 1 

Preparation of catalyst manganese complex (I) granules 
1. Catalyst/sodium stearate/lauric acid granules : 

30 

14.7 grams of a 50/50 mixture of sodium stearate and lauric acid was nrteltad at 80*C until a homogeneous • 
mixture was obtained. Subsequently 0.3 gram of micro crystalline catalyst material was added and the mixture x 
was homogenized by stirring. After cooling the solid material was extruded as noodles. 

3S 2. Catalyst/sodium carbonate/sodium silicate/zeolite granules: 

Unsieved light soda ash (ca 50% < 1 25 Mm) was mixed with catalyst <1 50 mih in a smatt "Moulinex* kitchen 
blender and granulated with 45% alkaline silicate solution. At the moment granulation was noticed, the process • -^-^ 

was stopped and zeolite powder was added. In this way excessive agglomeration did not occur. Extra silicate :m 
40 solution was added after the addition of zeolite to get rid of excessive dust The granules ¥vere dried in an oven '4 
at eO'^C for 20 minutes. The oversize granules, i.e. greater than 1250 micron, were removed. The nominal dry 
granule compositkin was: 





Light soda ash 


52.8% 


45 


Catalyst 


1.2% 




Sodium silicate 


18.5% 




Zeolite (80%) 


14.0% 


50 


Bound water 


13.5% 



3. Cataiyst/sodlum cartwnate/sodfcjm silteate/zeolite granule : 

^ The process described above in 2 was repeated with a coarse catalyst material fraction of partide size 

between 250-500 ^m. 



7 
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Example II 



a) Peroxide storage stability of detergent powder (A) was compared with detergent powder (A) containing 
manganese complex (I) as bleach catalyst. The bleach catalyst was added as micro crystalline pure ma- 
terial. (Storage in open cup at 20<'C/65% RH). 



% peroxide remaining * 

10 





ta 0 wk 


t= 4 wks 


t= 8 wks 


Detergent powder A 


100 


8B 


86 


Detergent powder A-i- 


100 


58 


52 


0.04 % catalyst (I) 









20 



♦ determined using a standard hydrogen peroxide ticration. 

The at>ove results show the negative influence of adding an manganese complex bleach catalyst on 
the storage stablity of perborate monohydrate. 

b) Peroxide storage stability of detergent powder A containing manganese complex (I) as bleach catalyst 
The bleach catalyst was added as 2% of granules (1 ). as described above, containing 2% of the active 
manganese catalyst. 



% peroxide remaining 



Detergent Powder A 


tBQwk 


1 t-4wka 


t^a wks 


't'0.04% catalyst 


100 


58 


52 


-•-granule (1) 


100 


63 


60 


without catalyst 


100 


88 


86 



40 The results show that perborate stability can be improved by adding the catalyst in the form of granules. 

Example III 

In this example the bleach performance of 20 g of detergent powder A was examined. The increase in 
45 reflectance (AR) of tea-stained cotton teet dothea after a bleach experiment, conditions as described above, 
was measured. Separate detergent povvders containing the catalyst and the catalyst In the form of granule (1) 
were stored for 8 weeks before being used in the bleach experiments. As a control, the bleach performance 
of the detergent powder containing 0.04% catalyst was determined Immediately after it was prepared. 



50 


Formulatton 


AR 




Detergent Powder A 4 catalyst 


5 




Detergent Powder A 4 granule (1 ) 


13 


55 


Control 


21 



8 



25 



30 
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Example IV 

In this exampte enzyme stability (enzyme « Savinase) was measured after a storage period of 4 weeks 
using the above described bleach experiment with a Savinase sensith^e test cloth. 



Formulation 


AR 


Detergent powder A -t- 0.04% catalyst 


14 


Detergent powder A -t- 2% granule (1 ) 


18 


Control 1 (Det powder A, no catalyst^ with storage) 


23 


Control 2 (Det powder A ♦ 0.04% cat, no storage) 


25 



;5 From t he above results it is clear that Incorporation of a granulated bleach catalyst also improves t he stor- 

age stabirty when the composition comprises enzymes, relative to a system in which the catalyst is not in the 
form of a granule. 

Example V 

20 

Bleach values measured on tea stain for detergent powder A with the granule (1 ) after storage for 1 month 
in closed cups at aO^'C are as follows:- 





Formulation 


AR 


25 


Powder > catalyst (0.04%) 


8 




Po¥vder + granule (1) (2%) 


17 




Control (powder ^ catalyst without storage) 


21 



30 



StabUity improvement of the bleach system was obtained by granulation of the bleach catalyst The ad- 
vantage is also observable after storage in dosed cups. 

Example VI 

35 

In the following series of experimenta the manganese complex (I) catalyst was incorporated in detergent 
powder B containing a mixed TAED/perborate bleach system. In this series of experiments granules (2) and 
(3) were used, respectively. 



% of peroxide after storage for 6 weeks 


at 3000/60% RH 




Powder B * 0.04% catalyst 


35% 


Powder B 3% granule (2) 


94% 


Powder B + 3% granule (3) 


85% 


Powder B without catalyst 


96% 



50 From the abowa resUti it Is dear that both granules (2) and (3) protect the Ueach system against decom- 

position. Granuia C2) oonlalnlr>g finer catalyst material provided better protection than granule (3) with coarser 
catalyst materiat 

Example VII 

55 

In this example storage stabllty of percarbonates was examined in combination with ^nules (2) and (3). 
Base powder C was used. 

Storage experiments were carried out for two weeks in open cups 37*'C/70% RH. 

9 
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rvii inuiaKian 


Remaining peroxide % by weight 


Powder C * 0.04% catalyst 


2 


Powder C ♦ 3% granule <2) 


64 


Powder C + 3% granule (3) 


59 


Powder C without catalyst 


62 



granules (2) and <3) gave a dear advantage on peffcart)onatB stabUity over the use of the catalyst 



Claims 



20 



25 



2. 



A bleach catalyst composition in the form of non-friable composite granules characterised in that each 
individual granule is free from easily oxidisaWe organic materials; and comprises: 
(i) from 0.5 to 8% by weight of a manganese complex catalyst: 

(li) from 0 to 90% by weight of an inert salt selected from chlorides, cartMnates and mixtures thereof; 
and 

(iii) from 5 to 91% by weight of a binding agent selected firom water-soluble non-oxidisable polymers, 
alkalimetal silicates, saturated fatty acid soap mixtures and mbrtur^s thereof. 

A bleach catalyst according to dakn 1 wherein the manganese complex catalyst is of formula: 



30 



L Mn 




Mn L 



wherein Mn is manganese which can independently be in the III or IV oxidation state: 
X is independently a coordinating or bridging spedes selected from the group consisting of H2O Oj^ 
35 02-. -OH, HO2-, SH-. >SO, cr, SCN-. N3-. N»-, RSO,". RCOO^ NH^' and NR3. with R selected from 

H. alkyi, aryl. both optionally sutrntitutsd and R^COO. whara W la an alkyfl. aryl, both opttonally substi- 
tuted: 

L is a ligand which is an organic molecule containing a number of nitrogen which coordinates via all or 
some of its nitrogen atonns to the manganese centres: 

Z denotes the charge of the complex and Is an integer which can be positive or negative: 

Y is a monovalent or multivalent counter-ion, leading to charge neutrality, whfch is dependent upon the 
charge of z of the complex; and 

q ='/ [charge Y]. 

45 3. A bleach catalyst according to daim 1 wherein the manganese complex catalyst is of formula. 

iLMn^(OR)d X 
wherein Mn is manganese in the -^4 oxidation state; 

R is a Ci-Cnradteal selected firom the group alkyl, cydoalkyf. aryl. benzyl and radical combinations there- 
of; 

50 at least two R radlCBia may also be connected to one another so as to form a bridging unit between hivo 

oxygens that cooidinalB with the manganese; 

L is a ligand selected from a CrC*, radk»l having at least 3 nitrogen atoms coordinating with the man- 
ganese; and 

Y is an oxidatWely-stable counterton dependent 

55 

4, A bleach catalyst aooordlng to da Im 1 wherein the manganese complex is of formula: 
wherein Mn can be either In the II, III or IV oxMation state; 

10 
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X independently a coordinating species with the exception of RO". selected frofn CP. Br", r. F', NCS' 
N3-, I3-. NH3, RCOO-. RSOa"-, RSOr In which R is alkyi, aryl. both optionally substituted. OH'. Oj^, HOO' 
HaO. SH. Crsr, OCN-. S^a- and mixtures thereof: 
p is anlntegerfrom 1-3; 

5 z denotes the charge of the complex and is an integer which can be positive, zero or negative; 

Y is a counter-ion the type of which is dependent upon the charge z of the complex; 
q = */Icharge Y]; and 

L Is a llgand being a macrocyllc organic molecule of the following formula: 

10 wherein t is 2; s is 3 and R\ R2 and R^ can each independently be H. Ci-Ce alkyl. aryl. both optionally 

substituted. 

5. A bleach catalyst composition according to claim 1 comprising from 50 to 90% by weight of the inert salt 

6. A bleach catalyst composition according to dalm 1 wherein the binding agent has a melting point above 

30-'C, 

7. A bleach catalyst composition accofding to claims 1 or 6 wherein the binding agent is alkaline sodium sil- 
icate. 

8. A bleach catalyst compoaitton according to claim 1 wtMreln the Inert salt Is sodium carbonate. 

9. A bleach catalyst composttk>n according to dalm 1 vvherein the average particle size of catalyst within 
the granule is below 200 \ur\, 

25 10. A bleach catalyst compositnn according to daim 1 wherein the granules are provided with a surface pow- 
der coating. 

11. A method for preparing a bleach catalyst composition in the form of non-friaWe composite granules, each 
individual granule being free from easily oxidisable organic materials and comprising: 

30 (i) from 0.5 to 8% by weight of a nrtanganese complex catalyst; 

(ii) from 0 to 90% by weight of an inert salt selected from chlorides, cartwnatas and mixtures thereof; 
and 

(iii) from 5 to 91% by weight of a binding agent selected from water-soluble non-oxkjisable polymers, 
alkali-metal silicates, saturated fatty acid soap mixtures and mbctures thereof; 

35 the method comprising forming a mbcture of (i), (li) and (ill) and thereafter granulating using an apparatus 

selected from a pan-granulator; f luidiaed bed; low energy mixer, compaction equipment; and a combined 
mbcer granulator. 

12. A detergent composition comprising 

^ (i) 0.02 to 0.08% by weight of a bleach catalyst compositnn according to daim 1; 

(ii) 0.5 to 50% by weight of a surface-active agent; and 

(iii) 5 to 80% by weight of a detergency builder. 

13. A method for bleaching a stained substrate the method comprising contacting the stained substrate in 
^ aqueous medium with a detergent composition according to daim 1. 



50 



59 



11 
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